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TEN YEARS OF RESEARCH INTO IMPROVING DECISION MAKING

Adams, Ra)' f.

De Montfort University, United Kingdom

De Montfort University first began to carry out research into systems for supporting
decision making and the application of performance indicators to library management
in the mid 1980's. Since then it has undertaken a number of projects for the UK
government and for the European Commission. This paper discusses just some of the
major themes which have resulted from the work of the team at Leicester and looks
at a number of outstanding issues.

The role of decision support systems
The decision making rele of librarians has become more important as demands grow ,
new technologies develop, funding sourees require more accountability and the unit of
resource available to librarians decreases . Decision making is about taking the best
way forward. The exercise of making a decision reflects life, in that it contains a high
proportion of uncertainty. It is this uncertainty which reduces confidence to go forward
to reinforce the decision with adequate resources and vigour . Decision support systems
have as their goal the reduction of uncertainty in the decision making process. This has
an obvious pay off to the user of ·such systems both through the establishment of
greater confidence and through the ability to concentrate on those aspects of the
challenge where uncertainty cannot be eliminated . The extent to which uncertainty can
be reduced is dependent on the complexity of the decision, the frequenëy with which
the decision has been processed in the past, and the amount of data which is available
to support the decision making process. All types of management information help with
these factors .
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Manipulating management information

MIS - Management information systems are orientated to the collection of data and
their presentation through report generators. They often present large sets of data
which the user is invited to sift through for the most important or significant elements.
Management information systems are characteristically used to support policies and
cases.
Advanced MIS - Advanced management information systems provide simple facilities
to sort data sets thus making the objects of most use more accessible. They may sort
by an element into ascending or deseending order , differentiate between data which
falls within and outside certain criteria.
Dss - Decision support systems provide facilities through which models can be
constructed and run against data sets to analyse current activity and test possible
scenarios. They provide an investigative tool. Decision support tools are characteristically used to investigate cases and test solutions.

EIS - Executive information systems provide an environment tailored to a specialised
group such as senior executives within an organisation. They are often seen as decision
support systems for one person. They usually feature a set of key indicators which are
developed through the use of pre-prepared queries.

Intelligent assistants - Intelligent assistants provide an environment in which data is
analysed against a series of proscribed environments. Conclusions are reached and the
system produces some form of justification for its conclusion. Many of these systems
are based on models created through eliciting information from "experts" in the area,
using their knowledge of the environment and their learned successful strategies to
produce preferred actions. Most of these systems use artificial intelligence techniques
and differ from the techniques above as these are designed to make and justify
decisions themselves rather than provide support for decision making.
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Decision support systems consist of:
1.

A database relevant to the topic under consideration, often drawn from a wide
range of sourees

2.

Models generated using the computer to analyse the topic and to test the effects
of possible decisions. A widely used method of creating models is to base them
on computer spreadsheets

3.

The end user, usually the decision maker themselves who are able to select the
most relevant data and models and modify them where necessary

4.

Software capable of managing the database, models and the interaction between
the user and the system

Decision support systems are geared to making decisions through their capacity to
contribute to all aspects of decision making. Simon's concepts of decision making
illustrate the relevanee of a decision support system throughout the decision making
process:
1.

The intelligence phase. Where information is gathered so that problems and
opportunities calling for decisions can be identified

2.

The design phase. Where the problem or opportunity is analysed and possible
decisions developed and tested

3.

The choice phase . Where one of the possible decisions is chosen and implemented.

Decision support systems should not be designed to meet today's needs but should be
environmental shells in which developments can be pursued. A dss should be capable
of dealing with questions which were not envisaged when it was first designed. They
should be able to deal with changing circumstances or elaborating on responses initially
received from the system. The answer to a question may be a question.
An analysis of a library resource cycle shows the relevanee of decision support systems

to the librarian. The cycle begins with resource definition and the decision support
system enabling the librarian to provide a profIle of the use of services, demands made
and their relevanee to users' requirements. At stage two, when the budget is
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determined, the dss is used again to help decide the allocation of resources to different
needs and priorities . The dss will enable the librarian to model possible changes in
resource provision and to assess the impact of different strategies . In the third phase
the dss system is used to assess the inputs which are introduced into the total service
as a result of the resource allocation profiles and the changes in use and satisfaction
investigated. In the four areas of the cycle the impact of the changes are assessed and
new proposals for service enhancement are explored. This leads to a defmition of
resource needs and the cycle starts again.
There are several ways of creating a decision support environment:
1.

Analyse current data collected for management information purposes and
introduce models. The system is simple to set up with minimum overheads. It is
driven by current "needs" but these "needs" may just reflect the history of data
collection rather than focusing on data required to enable projection of needs.
Some data important in decision support may not collected by the library using
the old data collection model.

2.

Provide a total data set which may be relevant to the development of the
environment. A library service is influenced by so many local and national
factors that the development of a total system approach will result in a data set
which cannot be managed and is not economie to gather or hold.

3.

Analyse the factors which are critical to the development of the service and
generate from this a list of required data sets which will provide insights into the
pictures which will be needed to illuminate these pictures. This technique
requires continual reassessment of the service and its operational environment.
Libraries using this method need to have clear goals and strategie planning
techniques in place.

Performance indicators provide a useful starting point for this third approach. Among
other uses they:
Indicate the relative situation of the library internally, year on year
Indicate the relative position of the library compared with others
Signal up areas of particular concern
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Provide the basis for an exploration, further investigation
the development
PIs should, by their nature, look at the critical factors which indicate
PIs which
of a service. There is of course a debate on the relevanee of more general
need some
are used in national databases. These may be useful but they may
They do
supplementing to provide a base which reflects the issues of each library.
from the
however provide a base from which useful information can be gleaned
age the further
decision support system early in its development and so encour
development of the system to a true exploratory tooI.

Proscriptive and elaborate approaches

can reflect the
The approach taken to the development of a decision support tooI
change is likely
organisation in which it works or it may itself lead to change. Where
's management
to be the result of a particular approach to decision support, the library
organisation.
must understand this clearly. Unless they do, stresses can appear in the
as a can of
Compilers and users of data sets can view information in different ways,
beans or a can of worms.
"can" of data is
The can of beans approach uses data to explain and to compare. A
"beans" on a
opened by the librarian who then spoons the information out, places the
is typical of
plate and lets those gathered around the table consume them. This
traditional management information systems.
ts as they are
This approach is also characteristic of the concept of intelligent assistan
ent on being
currently developed. Intelligent assistants are proscriptive, they are depend
an approach has
able to describe the furore through the knowledge of the past. Such
in libraries the
its use in stable, well-established situations. One could make a case that
changes in the
recent changes in the resource base, the demands made on services, and
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political environment result in a situation where established reactions to a new stimulus
may not be appropriate.
Intelligent assistants provide models of domains which are applied to the data stored.
Scenarios of a higher order are required. The system digests the information through
the models, reaches a conclusion and justifies it. This might be viewed as a
retrospective decision maker or, why I justify what I have concluded. Such an
approach can be effective in a well-defmed and established domain but it pushes at no
decision barriers . It is a "user safe approach" which has limited application with areas
which are evolving to meet changing needs. Expert knowledge needs to be elicited to
form the models for such systems and, in rapidly changing situations, it can be difficult
to fmd sufficient repeat cycles to verify the logic of successful strategies and tactics.
This type of approach fits in weIl with a more managed style from the head of service.
It provides information on activities within existing frameworks but it tends not to
invite challenges te existing patterns of operation.
The second approach is the "can of worms" approach. In this situation the librarian
takes their can opener and reveals a container full Of writhing components winding
around each other. As one is carefully removed it brings with it another. As the user
attempts to get to the bottom of the can to empty it the route is hidden by more
worms. The elements are difficult to control but, as they come in different sizes and
shapes, they are interesting. We do not of course eat these creatures. Some of us will
enjoy them more than others, but we all know that put into our ground and allowed
to go free they will help to ventilate it.
Traditional dss tools are elaborative in their approach. The database, which may
initially consist of information used to establish PIs enables the user to construct and
run models of possible scenarios. These can be tested and further explorations carried
out into the background of any interesting results by investigating data and by
examining new avenues . The process encourages the investigation ofpossible pathways
to conclusions. It enables the user to construct scenarios and to test these. It can
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provide hints for new ways of approaching problems and enable new strategies to be
considered. The application of the techniques needs time and some skill and, of course ,
the ultimate data base. The lack of such data is often the constraining factor in this
approach. It can be considered a "user risky" approach. Through such open systems
one can leam about the service but it naturally requires an open team work approach,
not just to the decision support model but also to the total working environment.

Decisions beyond the PI model
While traditional performance measurements assist in assessing services , other factors
are now being incorporated to form a more complete picture of services . The first of
these is direct input from users . This is now being taken on board by some suggested
performance indicator modeis . We can collect data on user activity both directly
through analysing automated systems and indirectly through observation. In addition
we can derive information on the service through questionnaires covering service use,
satisfaction and priorities. These enable us to examine not only activity but the
importance that users place on that activity and the success with which users believe
the service is provided .
The integration of such information extends the dss into an area where it can provide
some useful indicators on "quality" issues. We are now focusing on outcomes rather
than inputs and outputs. The questions we may ask users can help to illuminate user
needs and their true use of facilities. Simple measures such as gate counts can be
supplemented by information on, for example, the nature of student use. Gate counts
measure gate counts and do not measure use or users. The loan of a book is simply
that, dominated by the issue period. It does not show how much an item is used , just
its initial attractiveness as a "take home" item.
These types of consideration lead to the most interesting area for dss that is what are
we considering when we seek information through dss We really are looking at the
impact of our actions on the environment and how change can be managed successfully
through interpreting reliable data. However, at the level of making a difference to
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users attempting to examine the data we collect as indieative of a librarys efficiency
leads us - not very far. To make a difference we need to turn to the way in which user
groups operate and prefer to use the service. Given that the d.s .s system user can drive
down into partieular data sets and levels of activity the characteristics of defined
groups can be explored. The "groups" will of course depend on the particular
environment the librarian wishes to explore, but they could naturally include partieular
courses and years, they may differentiate undergraduates from post graduates. Through
this process of "digging down" into the data, comparisons of users and service can be
exposed. This is the point at which academies become really interested. Universities
are more interested in the impact of the library on students than on the operational
issues surrounding library provision.
The analysis of information can be viewed frorn the focus of the academie process
rather than the efficiency of the library service and through this approach bring in new
roles for the decision support system approach. Information produced for library
decision support systems are now moving conceptually into a new role, that of the
strategie information tooI. As more Universities provide learning rather than teaching
environments and independent learning becomes a focus for most students, the use of
library services will increase and the range of services on offer will expand. The
development of IT in libraries providing this new style of environment will, through
data collection and analysis find out what, how and to what effect student groups are
involved in the learning process. In an open learning environment this becomes
information of strategie importance. If for example we can analyse student activity for
a partieular full-time course we may well get strong indications of how we could
provide the course in other modes. If we can see just what students are doing we may
be able to better target resources . We now have a strategie information system.
Some major issues within the area of dss which are outstanding:
To provide an integrated environment we need to be able to relate the results of
objective measurement, sampled activity, user observation and user satisfaction and
priorities measures. Some of the data will be in the form of counts, others in the form
of scores. Relating counts of use to opinion scores on facilities, to perceptions of
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service can still continue to be viewed as an art. Analysts need to appreciate the strong
influence of user expectations .
Measuring outcomes and environmental impact rather than outputs and integrating
these into the decision support process remains difficult. We lend a book but do we
know how often and how long it is being used for and how useful it was to the user?
The impact of electronically presented information will help in the developing
environments, as measures on use can analyse use in more detail. For the moment,
however, we still need to decide how we interpret use such as library gate entry.
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